PA 410- SPI

CONSTRUCTI ON SPECI FI CATI ON
410. GRADE STABILIZATION STRUCTURE

This specification is appropriate to grade stabilization structures
wi thin the scope of the standard for Practice 410.

1.

(1)

SITE PREPARATION

Al trees, brush, stunps, obstructions, and other objectionable
mat eri al shall be renoved and di sposed of so as not to interfere

wi th the proper construction and function of the structure.
EARTHFILL

A. Mat eri al

The fill material shall be taken from approved borrow areas. It
shall be free of roots, stunps, wood, rubbish, oversizeﬁl0 t ones,
and frozen or other objectionable nmaterials. The e nkment
shall be constructed to an elevation which provides for
anticipated settlenment to the design elevation. The fill height
all along the length of the enbanknent shall be increased above
the design el evation as shown on the plans.

B. Pl acenent

Areas on which fill is to be placed shall be scarified prior to
pl acenent of fill. Fill materials shall be placed in.8-inch
maxi mum t hi ckness (before conpaction) |ayers which are' to be
continuous over the entire length of the fill. The nobst porous

borrow material shall be placed in the downstream portions of
t he enbanknent.

C. Conpacti on

Conpaction of each |lift shall be achieved by a m ninum of four
conpl ete passes of a sheepsfoot, rubber-tired or vibratory
roller, or by routing the hauling and spreadi ng equi pnment over

the fill so that the entire surface of each |ift shall be
traversed by not less than one tread track of the equipnent.
Fill material shall contain sufficient noisture such that the

requi red degree of conpaction can be obtained with the equi pnent
used.

D. Cutof f Trench

Wiere specified, a cutoff trench shall be excavated along or
parallel to the centerline of the enbanknent as shown on the
pl ans. The bottom w dth of the trench shall be governed by the
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equi pnent used for excavation, with the m ni mum w dth being four
feet. The depth shall be at |east four feet or as shown on the
pl ans. The side slopes of the trench shall be 1 to 1 or flatter.
The backfill material for the cutoff trench shall be the nost
i npervious material available and shall be conpacted wth
equi pnent or rollers to assure naximum density and mninmum
perneability.

3. STRUCTURAL BACKFILL

Backfill material shall be of the type and quality conformng to
that specified for the adjoining fill material. The fill shal

be placed in horizontal |ayers not to exceed four inches in
thi ckness and conpacted by hand tanpers or other conpaction

equi pnent. The material needs to fill conpletely all spaces
under and adjacent to the pipe. At no tinme during the
backfilling operation shall driven equipnent be allowed to

operate closer than four feet, neasured horizontally, to any
part of a structure. Under no circunstances shall the Contractor
drive equi pnent over any part of a concrete structure or piﬁe
unl ess there is a conpacted fill of two feet or greater over the
structure or pipe.

4. Pl PE CONDUI TS
A. Materi al s
1. Corrugated Metal Pipe

a St eel pipe and its appurtenances shall be
gal vani zed and fully bitum nous-coated and shal
conform to t he requirenments of AASHTO

Specification H 190, Type A wth watertight
coupling bands. Any bitum nous coating danmaged or

ot herwise renoved shall be replaced with cold
applied bitum nous coating compound.

b. Al um ni zed steel pipe and its appurtenances shal
conform to t he requirenents of AASHTO

Specification M274-791 with watertight coupling
bands. Coupling bands, anti-seep collars, end
sections, etc. must be conposed of the sane
material as the pipe. Mtals nust be insulated
fromdissimlar materials wth the use of rubber
or plastic insulating naterials at least 24 mls
in thickness. Alum num surfaces 1:hat are to be
in contact with concrete shall be painted with
one coat of zinc chromate prinmer. Hot-dip,
gal vani zed bolts may be used for connections. The
pH of the surrounding soils shall be less than
nine and greater than four.
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C. Helically corrugated pipe, in addition to the
requi renents above, shall have either continuously
wel ded seanms or have | ock seans which are caul ked,
during fabrication, neoprene bead.

2. For pipes of other materials, specific specifications
shall be shown on the draw ngs.

3. QO her details (anti-seep collars, valves, etc.) shal
be as shown on the draw ngs.

Connecti ons

Al'l connections with pipes nmust be conpletely watertight. The
drain pipe or barrel connection to the riser shall be welded
all around when the pipe and riser are netal. Waterti ght
coupling bands shall be used at all joints. Anti-see collars
shall be connected to the pipe in such a manner as to be
conpletely watertight.

Beddi ng

The pipe shall be firm and uniformy bedded throughout its
entire length. Where rock or soft, spongy or other unstable
soil is encountered, all such material shall be renoved and
replaced with suitable earth conpacted to provi de adequate
support.

Layi ng pi pe

The pipe shall be placed with inside circunferential |aps
poi nti ng downstream and with the longitudinall |aps at the
si des.

Backfilling

Backfilling shall conformto structural backfill as shown

above.

5. CONCRETE

A.

Techni cal

Materi al s

1 Cenent -Portland cenent shall conformto the |atest
ASTM Speci fication C 150.

2. Water -The water used in concrete shall be clean, free from
oil, acid, alkali, scales, organic matter or other
obj ecti onabl e subst ances.
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3. Sand -The sand used in concrete shall be clean, hard,
strong and durable, and shall be well graded with 100
percent passing a one-quarter inch sieve. Linestone
sand shall not be used.

4. Coarse Aggregate -The coarse aggregate shall be clean,
hard, strong and durable, and free fromclay or dirt.
It shall be well graded with a maxi num size of one and
one-half (1-1/2) inches.

5. Rei nforcing steel -The reinforcing steel shall be
defornmed bars of internediate grade billet steel or
rail steel conformng to ASTH Specification A-615.

Design M x -The concrete shall be mxed in the follow ng
proportions, neasured by weight. The water-cenent ratio
shall be 5-1/2 to 6 U S. gallons of water per 94-pound bag
of cenent. The proportion of materials for the trial mx
shall be 1:2:3-1/2. The conbination of aggregates my be
adjusted to produce a plastic and workable mx that wl
not produce harshness in placing or honeyconbing in the
structure. Adm xtures may be wused, when approved, in
accordance with the manufacturer's recomendati ons.

M xing -The concrete ingredients shall be mxed in batch

mxers until the mxture is honbgeneous and of uniform
consi stency. The mxing of each batch shall continue for
not less than one and one-half mnutes after all the

i ngredi ents, except the full armount of water, are in the
m xer. The mininum mxing tine shall be based on proper
control of the speed of rotation of the m xer and of the

i ntroduction of the materials, including water, into the
m xer. Water shall be added prior to, during, and follow ng
the mxer-charging operations. Excessive  overm xing

requiring the addition of water to preserve the required
concrete consistency shall not be permtted. Truck m Xxing
will be allowed provided that the use of this nmethod shal
cause no violation of any applicable provisions of the
speci fications given here.

Forns -The forns shall have sufficient strength and
rigidity to hold the <concrete and to wthstand the
necessary pressure, t anpi ng, and vibration wthout

defl ection fromthe prescribed |lines. They shall be nortar-
tight and constructed so that they can be renpbved w thout
hanmmeri ng or prying agai nst the concrete.

The inside of forms shall be oiled with a non-staining mnera
oil or thoroughly wetted i rmedi ately before concrete Is placed.
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Forme may be renoved 24 hours after the placenment of
concrete. All wire ties and other devices used shall be
recessed fromthe surface of the concrete.

Reinforcing Steel -All reinforcing material shall be free
of dirt, rust, scale, oil, paint or any other coatings. The
steel shall be accurately placed and securely tied and
bl ocked into position so that no novenent of the steel wll
occur during placenent of concrete.

Consol i dati ng: - Concrete shall be consolidated wth
Internal -type nechanical vibrators. Vibrations hall be
suppl enented by spading and hand tanping as necessary to
ensure snmooth and dense concrete along form surfaces, in

corners, and around enbedded itens.

Fi ni shing -Defective concrete, honeyconbed areas, voids |eft
by the renoval of tie rods, ridges on all concrete surfaces
permanently exposed to view or exposed to water on the
finished structure, shall be repaired imediately after the
renoval of fornms. All voids shall be reamed and conpletely
filled with dry-patching nortar.

Curing -Concrete shall be prevented from drying for at
| east seven days after it is placed. Exposed surfaces shall
be kept continuously nmoist during this period by covering
wi th noistened canvas, burlap straw, sand or, other
approved material unless they are sprayed with a curing
compound. Woden forns left in place during the curing
period shall be kept wet.

Concrete, except at construction joints, nmay be coated with
a curing conpound in lieu of continuous application of
noi sture. The conpound shall be sprayed on noist concrete
surfaces as soon as free water has disappeared but shall
not be applied to any surface until patching, repairs and
finishing of that surface are conpleted. Curing conpound
shall not be allowed on any rebars. Curing conpound shall
be applied in a uniform |layer over all surfaces requiring
protection at a rate of not less than one gallon per 150
square feet of surface. Surfaces subjected to heavy
rainfall or running water wthin three hours after the
curing conpound has been applied shall be resprayed. An

construction activity which disturbs the curing materia

shall be avoided during the curing period. If the curing
material 1s subsequently disturbed, it shall be reapplied
I medi at el y.

Steel tying or form construction adjacent to new concrete
shall not be started until the concrete has cured at | east
24 hours. Vehicles, overlaying structures, or other heavy
| oads shall not be placed on new concrete slabs for at
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| east three da y unl ess the concrete strength can be shown
o be adequate”to support such | oads

Concreting in Cold Wather -Concreting in cold weather
shall be perforned in accordance with ACI 306, of which
sone specific interpretations are set forth bel ow

Concrete shall not be mxed nor placed when the daily
at nospheric tenperature is |less than 40 degrees Fahrenheit
unless facilities are provided to prevent the concrete from
freezing. The 'use of accelerators or anti-freeze conpounds
will not be permtted. The tenperature of the concrete at
the time of placenent shall not be less than 50 degrees
Fahrenheit and shall be nmaintained at tenperatures not |ess
t han 40 degrees Fahrenheit for a period of seven days.

Concrete placenent will not be permtted between Decenber 1 and
March 15 unl ess procedures for cold weather concreting are
provi ded. Such procedures shall be set forth in a witten plan

by the Contractor and shall include, but are not limted to:

1. Use of warm concrete (but |ess than 90 degrees
Fahrenhei t).

2. Adequate protection from the weather including the use of
artificial heat - to maintain the tenperature of the

concrete and adj acent air between 40 degrees Fahrenheit and
90 degrees Fahrenheit for a period of seven days.

Regardl ess of cold weather procedure, concrete placenment wll
not be permtted when the air tenperature during the placenent
and the following 24 hours is predicted to fall bel ow 32 degrees

Fahr enhei t.

Concreting in Hot Wather -Concrete in hot weather shall be
performed 1n accordance with ACI 305 of which sone
specific interpretations are set forth bel ow

The supplier shall apply effective nmeans to maintain the
tenperature of concrete below 90 degrees Fahrenheit during
m xi ng and conveyi ng. Exposed surface shall be continuously
noi stened by nmeans of fog spray or otherw se protected from
drying during the tine between placenent and finishing and
during curing. Concrete with a tenperature above 90 degrees

Fahrenheit shall not be pl aced.

Backfilling New Concrete Walls - Backfilling and conpaction
ad) acent to new concrete walls shall not begin in less than 14
days after placenent of the concrete, except walls that
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are to be backfilled on both sides sinultaneously may be
done after seven days.

Heavy equi pnent shall not be allowed within four feet of new
concrete walls. Provide compaction near the wall by nmeans of hand
tanmping or small, manual |l y-directed equi prent.

STABI LI ZATI ON

Al'l borrow areas shall be graded to provide proper drainage and
left in a sightly condition. Al exposed surfaces of the
enbanknment, spillway, spoil and borrow areas, and berns shall be
stabilized by seeding, fertilizing and nulching (if required) in
accordance with the vegetative treatnent specifications shown on
or acconpanyi ng the draw ngs.
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